08^17/2004 11:00 FAX 3372230724 



DINSMORE & SHOHL DAYTON 



@ 003/034 



Serial No. 09/903.161 

Dockit : MIO 0076 PA/40509.145 

Amendments to the Claims: 
This listing of claims will replace all prior versions, and lists, of claims in the application: 

1 . (Currently amended) A computer system comprising: 

a central processing unit; 

a memory module, said memory module comprising a first memory bank of substantially 
ident cat memory chips, a second memory bank of substantially identical memory chips, and a 
plurality of system bus connectors, said first and second memory banks each comprising a 
plurality of pin assignments, one pin assignment from each said first and second memory banks 
coup ed to an associated one of said plurality of system bus connectors, wherein at least one of 
said plurality of bus connectors is coupled to non-identical pin assignments of said first and 
second memory hanks, wh erein said non-identical pi n ass ignments have inlcmaL assiftiimcnts for 
like functions in a bi lateral ly symmetrical arrangement; and, 

a system bus coupling said central processing unit to said plurality of system bus 
counselors of said memory module, wherein said central processing unit places information on 
said system bus mapped to a first pattern corresponding with said pin assignments of said first 
memory bank when accessing said first memory bank, and said information mapped to a second 
pattern corresponding with said pin assignments of said second memory bank when accessing 
said ;econd memory bank. 

2. (Original) A computer system according to claim 1., wherein said central processing unit 
further comprises a basic input output system program and a processor, said processor executing 
said jasic input output system program, wherein said processor places said information on said 
system bus, said information arranged by said basic input output system in said first pattern when 
accessing said first memory bank, and in said second partem when accessing said second 
memory bnnk. 
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3. (O igiaal) A computer system according to claim 2, further comprising an operating system 
loaded into said memory device and executed by said processor, said operating system arranged 
to corunujitcntc information to said basic input output system, wherein said basic input output 
systcri arranges said information in a first pattern when said processor accesses said first 
memory bank, and a second pattern when said processor accesses said second memory bank. 

4. (Original) A computer system according to claim 1, wherein said memory module further 
comprises a plurality or memory modules, and said computer system further comprises a memory 
controller, said address bus coupling said central processing unit to said memory controller, and 
said memory controller to each of said plurality or memory modules. 

5. (P-cviously Presented) A computer system according to claim U wherein said memory 
module further comprises: 

a substrate; 

at least one memory chip mounted on said substrate defining said first memory hank, 
each said at least one memory chip comprising a plurality of pins, one pin associated with a 
respective one orsaid plurality of pin assignments; 

at least one memory chip mounted on said substrate defining said second memory bank, 
each said memory chip comprising a plurality of pins t one pin associated with a respective one of 
said plurality of pin assignments; and, 

a plurality of circuit traces, each circuit trace coupling one pin assignment from each said 
first and second memory banks to an associated one of said plurality ol'systcm bus connectors, 
wherein al least one of said plurality of bus connectors is coupled to non-identical pin 
assignments of said first and second memory banks and wherein said plurality of system bus 
eonnxtors comprises a plurality of pads mounted along one edge of said substrate. 
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0. (Original) A computer system according to claim 5, wherein said substrate further comprises a 
first major surface and a second major surface, said first memory bank mounted to said fust 
major surface of said substrate, and said second memory bank mounted to said second major 
surface of said substrate. 

7. (Original) A computer system According to claim 6, wherein said first and second memory 
bank; comprise the identical number and configuration of memory chips, and said memory chips 
mounted on said second major surface of said substrate align in register with said memory chips 
mounted on said first major surface. 

8. (Original) A computer system according to claim 7, wherein said substrate further comprises a 
plurality of vias, each of said vias adjacent to, and coupling a select one of said plurality of pins 
on s&jd memory chips on said iirsl major surface to a select one of said plurality of pins on said 
memory chips on said second major surface. 

9. (Previously Presented) A computer system according to claim 8, wherein: 

said plurality of system bus connectors further comprise a plurality of address bus 
connectors; 

each said memory chip comprises a plurality of address pins arranged bilaterally 
symmetrical; 

each of said plurality of address pins is associated with a respective one of said plurality 
of pin assignments and, 

said plurality of vias positioned on said substrate such that each via is adjacent to, and 
couples a select one of said plurality of address pins comprising a first pin assignment and 
positioned on said first major surface, to a select one of said plurality of address pins comprising 
a second pin assignment different from said first pin assignment, and located on said second 
major surface, to a respective one of said plurality of address bus connectors. 
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10. (Original) A computer system according to claim 9, wherein said system bus further 
comprises an address bus coupled between said central processing unit and said address bus 
connectors, wherein said central processing unit places an address on said address bus mapped to 
a first pattern corresponding with said pin assignments of said first memory bank when accessing 
said first memory bank, and said address mapped to a second pattern corresponding with snid pin 
assignments of said second memory bank when accessing said second memory bank. 

1 1 . (Original) A computer system according to claim 10, wherein snid address comprises a 
plurality of address bits, said first pattern comprises arranging said plurality of address bits in a 
sequence that aligns with the corresponding pin assignments of said address pins ofsaid first 
mennry bank, and said second pattern comprises arranging said plurality of address bits in a 
sequence that aligns with the corresponding pin assignments of said address pins of said second 
mennry bank. 

12. (Previously Presented) A computer system according to claim 8, wherein: 

said plurality of system bus connectors further comprise a plurality of command bus 
connectors; 

each said memory chip comprises a plurality of command pins arranged bilaterally 
symmetrical; 

each of said plurality of command pins associated with a respective one or said plurality 
of pi ) assignments; and* 

said plurality of vjas are arranged on said substrate such that each via is adjacent to, and 
couples a select one of said plurality of command pins comprising a first pin assignment and 
positioned on said first major surface, to a select one of said plurality of command pins 
comprising a second pin assignment different from said first pin assignment, and located on said 
second major surface, to a respective one of said plurality of command bus connectors. 
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1 3. (Original) A computer system according to claim 1 2, wherein said system bus further 
comprises a command bus coupled between said central processing unit and said command bus 
connectors, wherein said central processing unit places a command on said command bus 
mapped to a first pattern corresponding with said pin assignment of said first memory bank 
when accessing said first memory bank, and said command mapped lo a second patient 
corresponding with said pin assignments of said second memory bank when accessing said 
seeord memory bank. 

14. (Original) A computer system according to claim 13, wherein said command comprises a 
plurality or command bits, said first pattern comprises arranging said plurality of command bits 
in a sequence that aligns with the corresponding pin assignments of said command pins of said 
first memory bank, and said second pattern comprises arranging said plurality of command bits 
in a sequence thai aligns with the corresponding pin assignments of said command pins defining 
said second memory bank. 

1 5. (Currently amended) A computer system comprising: 

a central processing unit comprising a processor and a basic input output system program; 

a memory module, said memory module comprising a first memory bank or substantially 
identical memory chips, a second memory bank of substantially identical memory chips, and a 
plurality of system bus connectors; 

said first and second memory banks each comprising a plurality of pin assignments, 
respective pin assignments of said first memory bank correspond lo functions thai are identical to 
functions corresponding to respective pin assignment on said second memory bank, each pin 
assignment from each said first and second memory banks coupled to an associated one of said 
piurdity of system bus connectors, wherein at least one of said plurality of system bus connectors 
is coupled to non-idcnlical pin assignments of said first and second memory banks, w|i?rein_said 
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non^.^caj pin assignme n ts have int ern ;*! asxitmmcnts for lik e functions i n n bilatera lly 
sy mmetrical omumem cnt; 

a system bus coupling said central processing unit to said plurality of system bus 
connectors of said memory module, wherein said central processing unit places information on 
said system bus corresponding to a function associated with at said pin assignments, said 
information comprising a plurality of bits arranged in a bit pattern, said hii pattern arranged hy 
said basic input output system to a first pattern corresponding with said pin assignments of said 
first memory bank when accessing said first memory bank, and said bit pattern arranged to a 
sccon:l pattern corresponding with said pin assignments of said second memory bank when 
accessing said second memory bank, 

16. (Currently amended) A computer system comprising: 

a central processing unit comprising a processor and a basic input output system program; 

a memory module, said memory module comprising a first memory bank of substantially 
identical memory chips, a second memory bank of substantially identical memory chips, and a 
plura.ity of system bus connectors, said first and second memory banks each comprising a 
plurality of system pin assignments, each of said plurality of system bus connectors connecting to 
an associated one of said plurality of system pin assignments of said first memory bank, and to an 
associated one of said plurality of system pin assignments of said second memory bank, wherein 
at least one of said plurality of system bus connectors connects to non identical system pin 
assignments of said first and second memory hunks, wherein said non-identical pin assignments 
have internal assignments for t ike functions in a bilaterall y symmetrical arrangement; 

an operating system run by said processor; and* 

a system bus coupling said central processing unit to said plurality of system bus 
connectors of said memory module, wherein said operating system requests information from 
said processor, and said processor places said information on said system bus mapped by said 
basit input output sysiem to a first pattern corresponding with said system pin assignments of 
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said fi memory bank when accessing said fust memory bank, and mapped to a second pattern 
ponding wiih said address pin assignments of said second memory bank when accessing 



corrcfv 

said M^eond memory bank. 

17. (Currently amended) A computer system comprising; 
a central processing unit; 

a memory module, said memory module comprising: 
an address bus connector; 

a first memory bank of substantially identical memory chips, said first memory 
bank comprising a plurality of address pin assignment* coupled lo said address bus 
connector in a first pattern; and, 

a second memory bank of substantially identical memory chips, said second 
memory bank comprising a plurality of address pin assignments coupled to said address 
bus connector 'in a second pattern, wherein said first and second patterns arc not identical 
such that an address at said address bus connector corresponds lo a first address read by 
saiil first memory bank, and a second address different from said first address rood by said 
second memory bank^ca^ 

bag. »m^d Ms,i ijnn>cnts for like functions in a bilater al ly symmetric al arranffnigtt; 
and, 

an address bus coupling said central processing unit to said address bus connector of said 
mem jry module, wherein said central processing unit places an address on said address bus 
mapped to correspond with said first pattern when accessing said first memory bank, and mapped 
to co respond with said second pattern when accessing said second memory bank. 

1 S. (Currently amended) A computer system comprising: 
a central processing unit; 

a system bus coupled to said central processing unit, said system bus comprising a 
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plurality of system bus lines, each of said plurality of system bus lines corresponding to a unique 

system bus assignment; and. 

a memory device comprising: 

a system bus connector coupled to said system bus, said system bus connector 
comprising a plurality ofbus line connectors, each of said plurality of bus line connectors 
arranged to correspond with a respective one of said system bus lines; 

a first memory bank comprising a plurality of substantially identical memory 
chips and a plurality of pins, each said pin corresponding to a unique pin assignment, 
each of said address pin assignments connected to an associated one of said plurality of 
bus line connectors such that said pin assignments of said first memory bank arc identical 
to said system bus assignments: and, 

a second memory bank comprising a plurality of substantially identical memory 
chips and a plurality of pin assignments, each of said pin assignments connected to an 
associated one of said plurality ofbus line connectors such that said pin assignments of 
said second memory bank are not identical to said system bus ass i gn m en ts » vy h e re i n said 
pin assignments of said fi rs t memory hank and sa id p in assignments of said second 
memory ban jc h ave internal assignments for like functions in a h i latera lly symmetrical 
a rrangemen t, wherein said central processing unit communicates with said memory 
device by placing information on said system bus, and rending information from said 
system bus, said information comprising a plurality of bits, each bit associated with one 
system bus line, and wherein said central processing unit is configured to encode 
information placed on said system bus to a coded pattern when interfacing with said 
second memory bank. 

19. [Original) A computer system according to claim i S* wherein said coded pattern is defined 
by rearranging said bits defining said information to correspond to said pin assignments of said 
second memory bank. 

-9- 
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20. (Currently amended) A computer system comprising: 

a central processing unit, said central processing unit comprising ;i processor and a baste 
input jutpul system program; 

a memory module, said memory module comprising a first memory hank of substantially 
identiial memory chips, a second memory book of substantially identical memory chips, nnd a 
plurality of system bus connectors, said first and second memory banks each comprising a 
plurality of pin assignments, one pin assignment from each said first and second memory banks 
coup) 2d to an associated one orsaid plurality of system bus connectors, whcrcin'nt least one of 
said plurality of bus connectors is coupled to non-identical pin assignments of said first and 
second memory hnnlcs. wherein s aid non-idcnticnl nin ass ign ments have internal assi unmenjs for 
like f jnctions in a bilaterally symmetrical arr angement ; and, 

a system bus comprising a plurality of physical bus lines, each ol'said physical bus lines 
coupling said central processing unit to a respective one ol'said plurality of system bus . 
connectors of said memory module, said system bus arranged to transfer information between 
said memory module and said central processing unit, said information comprising a plurality of 
logic il bits, one logical bit per physical bus line, wherein said basic input output system is 
configured to arrange said information in a first pattern by ordering said plurality of logical bits 
to bit positions that correspond lo said pin assignments of said first memory bank, and said basic 
input output system is configured to arrange said information in a second pattern by ordering said 
plurality of logical address bits to bit positions that correspond to said address assignments of 
said second memory bank. 

21 . i Original) A computer system according to claim 20, wherein an assignment of at least one 
logical bit does not correspond with a physical bit assignment of a corresponding physical bus 
line, but said assignment of said at least one logical bit docs correspond with an associated pin 
assignment to which said at least one logical bit is coupled. 

- 10 ^ 
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22, (Currently amended) A computer system comprising: 

a centra! processing unit comprising a plurality of system bus connectors, each of said 



a system bus comprising a plurality of system bus lines; 

a remap multiplexer switchable from u first suite wherein each of said system bus lines 
arc coupled to a corresponding one of said system bus connectors, to a second state wherein at 
least iwo of said bus liucs are swapped so as to couple to different ones of said system bus 
connectors; and 

a memory module coupled to said system bus, said memory module comprising a first 
mem >ry bank of substantially identical memory chips, a second memory bank of substantially 
identical memory chips, and a plurality or system bus connectors, said first and second memory 
bank.; each comprising a plurality of pin assignments, one pin assignment from each said first 
and second memory banks coupled to an associated one of said plurality of system bus 
connectors, wherein nt least one of said plurality of bus connectors is coupled to non-identical 
pin assignments of said first and second memory banks , wherein said non-identical nin 
assignments have internal assignments for like functions in a bila ter ally symmetrical 
arran&cmcjtLt, and each of said plurality of system bus connectors coupling to a corresponding one 
of sa d system bus lines. 

23, < Original) A computer system according to claim 22, wherein said remap multiplexer 
comprises first and second multiplexers, each of said first and second multiplexers comprising a 
first rod second inputs, an output and a control input, wherein a first, one of said system bus lines 
is coipled to said first input of said first multiplexer and to said second input of said second 
mull plexor, and a second one of said system bus lines is coupled to said second input of said 
first multiplexer and said first input of said second multiplexer, said first and second multiplexers 
conf gured to switch between a first stale where said first one of said system bus lines appears at 



system bus contacts corresponding to a unique bus assignment: 
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said output of said first multiplexer and said second one of said system bus lines appears at said 
outpLl of said second multiplexer* and n second state where said second one of said system bus 
lines appears at said output of said first multiplexer and said first one of said system bus lines 
Appears at said output of said second multiplexer based upon a control signal appearing at said 
control inputs. 

24. (Previously Presented) A computer system according to claim 23, further comprising: 

a memory controller coupled to said system bus, said memory controller connected to 
said control input of each of said first and second multiplexers, whcrein.said memory controller 
is configured to toggle said first and second multiplexers in said first state when said central 
processing unit communicates with said first memory bank, and said memory controller is 
configured to switch said first and second multiplexers to said second stale when said central 
processing unit communicates with said second memory bank. 

25. (Original) A computer system according to claim 24, wherein said remap multiplexer is 
coupled to said system bus between said central processing unit and said memory controller. 

26. (Original) A computer system according to claim 24, wherein said remap multiplexer is 
coupled to said system bus between said memory controller and said memory device. 

27. i Original) A computer system according to claim 24, wherein said remap multiplexer is 
integral with said memory controller. 

28. t Original) A computer system according to claim 27 v wherein said memory controller 
comprises a buffered system bus driver between said remap multiplexer and said memory device. 

29. - Original) A computer system according to claim 2S T wherein said memory controller 
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comprises a by ffered system bus register, wherein said remap multiplexer is coupled to said 
syslcpi bus between said buffered system bus register and said memory device. 

30. (Previously Presented) A computer system according to claim 24, wherein said memory 
modu e further comprises: 

ft suhstmte; 

nt least one memory chip mounted on said substrate defining said first memory hank, 
each $aid memory chip comprising a plurality of pins, one pin associated with a respective one of 
said plurality of pin assignments; 

nt least one memory chip mounted on said substrate defining said second memory bank, 
each taid memory chip comprising a plurality of pins, one pin associated with a respective one of 
said plurality of pin assignments; and, 

a plurality of circuit traces, each circuit trace coupling one pin assignment from each said 
first aid second memory banks to an associated one of said plurality of system bus connectors, 
wherein at least one of said plurality of bus connectors is coupled to non-identical pin 
assignments of said ilrst and second memory banks and wherein said plurality of system bus 
connectors comprises a plurality of pads mounted along one edge of said substrate. 

31. (Original) A computer system according to claim 30. wherein said substrate further 
comprises a first major surface and a second major surface, said first memory bank mounted to 
said lirsl major surface of said substrate, and said second memory bank mounted to said second 
major surface of said substrate, 

32. (Original) A computer system according to claim 3 1, wherein said first and second memory 
banks comprise the identical number and configuration of memory chips, and said memory chips 
motnved on said second major surface of said substrate align in register with said memory chips 
mounted on said first major surface. 
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33. (Original) A computer system according to claim 32. wherein said substrate further 
comprises a plurality of vias, each or said vias adjacent to, and coupling a select one of said 
plural ty orpins on said memory chips on soid first major surface to a select one of said plurality 
of pin* on said memory chips on soid second major surface. 

34. (Previously Presented) A computer system according to claim 33, wherein: 

said plurality of system bus connectors further comprise a plurality of address bus 
connectors; 

each snid memory chip comprises a plurality of address pins arranged bilaterally 
symrr etrieal; 

each of said plurality of address pins associated with o respective one of said plurality of 
pin ai signmenls; and, 

said plurality of vias are arranged on said substrate such that each via is adjacent to. and 
coupling a select one of said plurality of address pins comprising a first pin assignment and 
positioned on said first major surface, to a select one of said plurality of address pins comprising 
a second pin assignment different from said first pin assignment, and located on said second 
majo * surface* to a respective one of said plurality of address bus connectors. 

35. (Original) A computer system according lo claim 34. wherein said system bus further 
comprises an address bus coupling said central processing unit, snid memory controller, said 
remap multiplexer and said address bus connectors, wherein said central processing unit places 
an acdress on said address bus and said remap multiplexer maps said address to a first pattern 
corresponding with said pin assignments ofsaid first memory bank when accessing said first 
memory bank, and said remap multiplexer maps said address to a second pattern corresponding 
with said pin assignment ofsaid second memory bank when accessing said second memory 
bank. 
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36. (Original) A computer system according lo claim 35. wherein said address comprises a 
plura iiy of address bits, said first pattern comprises arranging said plurality of address bits in a 
sequence that aligns with the corresponding pin assignments of said address pins of said first 
memory bank, and said second pattern comprises arranging said plurality of address bits in a 
sequence that aligns with the corresponding pin assignments of said address pins defining said 
secor d memory bank . 

37. (Original) A computer system according to claim 35. wherein said remap multiplexer 
coni| '■rises a multiplexing circuit for each pair of bilaterally symmetrical address pins, each of 
said multiplexing circuits arranged lo swiichably swap address lines associated with said 
respective symmetrical address pins. 

38. (Original) A computer system according to claim 35, wherein each said multiplexing circuit 
comprises first and second multiplexers, each of said first and second multiplexers comprising a 
first .uid second input, an output and a control input, wherein a first one of said address bus lines 
is co jpled to said firsi input of said first multiplexer and to said second input of said second 
mullplexer. and a second one of said address bus lines is coupled to said second input of said 
firsi multiplexer and said first input of said second multiplexer, said first and second multiplexers 
switching between a non-switched state where said first one of said address bus lines appears at 
said output of said first multiplexer and said second one ofsaid address bus lines appears at said 
outpit of said second multiplexer, and a switched state where said second one ofsaid address bus 
Unas appears at suid output ofsaid first multiplexer and said first one or said address bus lines 
appears at said output ofsaid second multiplexer based upon a control signal appearing at said 
control inputs. 

39. Original) A computer system according to claim 37, wherein said memory controller has a 
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control signal coupled Lu each said control inputs of Raid first and second multiplexers of each 
said multiplexing circuits, said memory controller arranged to witch said control inputs such 
that oil said first and second multiplexers are in said non-swiichud stale or all said first and 
second multiplexers arc in said switched state. 

40. ( Previously Presented) A computer system according to claim 33, wherein: 

said plurality of system bus connectors further comprise a plurality of command bus 
connectors: 

each said memory chip comprises a plurality of command pins arranged bilaterally 
symmetrical; 

each of said plurality of command pins associated with a respective one of said plurality 
of pin assignments; and. 

said plurality of vias arranged on said substrate such thai each via is adjacent to, and 
coup ing a select one of said plurality of command pins comprising a first pin assignment and 
positioned on said first major surface, to a select one of said plurality of command pins 
comprising a second pin assignment different from said first pin assignment, and located on said 
second major surface, to a respective one of said plurality of command bus connectors. 

41, (Original) A computer system according to claim 40, wherein said system bus further 
comprises a command bus coupling said central processing unit, said memory controller, said 
remap multiplexer nnd said command bus connectors, wherein said central processing unit places 
a conmand on said command bus and said remap multiplexer maps said command to a first 
pattern corresponding with said pin assignments o f said first memory bank when accessing said 
first -ncmory bank, and said remap multiplexer maps said command to a second pattern 
corresponding with said pin assignments of said second memory bank when accessing said 
second memory bank. 
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42. (Original) A computer system according to claim 4t . wherein said command comprises a 
plurality of command bits, said first pattern comprises arranging said plurality of command bits 
in a sequence that aligns with the corresponding pin assignments of said command pins of said 
first ncmory hank, and said second pattern comprises arranging said plurality ofconimaud bits 
in a frequence that aligns with the corresponding pin assignments of said command pins defining 
said second memory hank. 

43. { Original) A computer system according to claim 41, wherein said remap multiplexer 
comprises a multiplexing circuit for each pair of bilaterally symmetrical command pins, each of 
said multiplexing circuits arranged to switchably swap command lines associated with .said 
respective symmetrical command pins. 

44. (Original) A computer system according to claim 43, wherein each said multiplexing circuit 
comprises first and second multiplexers, each of said first and second multiplexers comprising a 
first and second input, an output and a control input, wherein a first one of said command bus 
lines is coupled to said first input of said first multiplexer and to said second input of said second 
multiplexer, and a second one of said command bus lines is coupled to said second input of said 
first multiplexer and said first input of said second multiplexer, said first and second multiplexers 
switching between a non-switched state where said first one of said command bus lines appears 
at said output of said lirst multiplexer and said second one of said command bus lines appears at 
saidwtpul of said second multiplexer, and a switched stale where said second one of said 
command bus lines appears at said output of said fust multiplexer and said first one of said 
command bus lines appears at said output of said second multiplexer based upon a control signal 
appearing at said control inputs. 

45. ('Original) A computer system according to claim 44, wherein said memory controller has a 
control signal coupled to each said control inputs of said first and second mutliptcxcrs of each 
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said nultiplexing circuits, said memory controller arranged lo switch said control inputs such 
that ail si id first and second multiplexers arc in said non-switched state or all said first and 
second multiplexers ore in said switched suite. 

46. (Canceled) 

47. (Canceled) 

48. (Currently amended) An integrated circuit memory chip comprising: 

a circuit package; 

a first multiplexor contained within said circuit package of say d i ntegrated c ircuit memory 
chip, said first multiplexer comprising a first input, a second input, a control signal input, and an 
output; 

ft second multiplexer contained within said circuit package of sai d integrated circuit 
mem ory chip, said second multiplexer comprising a first input, a second input, a control signal 
inpul, and an output; 

a first pin extending from said circuit package and coupled to said first, input of said first 
mult plcxer and said second input of said second multiplexer; 

n second pin extending from said circuit package and coupled to said second inpul of said 
first nultiptexcr and said first input of said second multiplexer; 

n fa st pin assignment coupled to said output of said first multiplexer; 

a second pin assignment coupled to said output of said second multiplexer; and, 

a circuit coupled to said first and second pin assignments, wherein said first and second 
multiplexers are switchuble between a first state wherein each said first and second multiplexers 
connect said first input to said output, and a second state wherein each said first and second 
multiplexers connect said second input to said output. 
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49. (Previously Prescnred) An integrated circuit memory chip according to claim 48. wherein 
said first and second pins arc arranged on said circuit package in a bilaterally symmetrical 
arrangement. 

50. (Previously Presented) An integrated circuit memory chip according to claim 48, Anther 
comp ising a third pin extending From said circuit package and coupled to said control signal 
input of said first and second multiplexers. 

51 . (Previously Presented) An integrated circuit memory chip according to claim 48, wherein 
said control signal input of said first and second multiplexers arc coupled to internal logic, said 
huerral logic arranged to switch said first and second multiplexers between said first and second 
slates. 

52. < Previously Presented) An integrated circuit memory chip according to claim 5 1, wherein 
said internal logic comprises a mode register. 

53. (Currently amended) An integrated circuit memory chip comprising: 

a circuit package; 

a circuit contained within said circuit package: 

a plurality of pins extending from said circuit package; and, 

u remap multiplexer contained within said circuit package of said tntcfj-ale d circuit 
memory chip , said Ftftntte r emap multiplexer comprising: 

a first multiplexer comprising a first input, a second input, a control signal input* 
and an output, said first input coupling to a first one of said pins and said second input 
coupled io a second one of saitl pins; 

a second multiplexer comprising a first input, a second input, a control signal 
input, and an output, said first input coupled to said second one of said pins and said 
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second input coupled to sai d first one of said pins; 

a first pin assignment coupling said output of said first multiplexer to said circuit; 

and, 

a second put assignment coupling said output of said second multiplexer to snid 
circuit, wherein said remap multiplexer is swiichablc between u first state wherein each 
said first ami second multiplexers connect said first input to said output, and a second ' 
state wherein each said first and second multiplexers connect said second input to said 
output. 

54. ( Previously Presented) An integrated circuit memory chip according to claim 53. wherein 
said control signal input of said first and second multiplexers are each coupled to a third one of 
said plurality of pins on said circuit package. 

55. (Previously Presented) An integrated circuit memory chip according to claim 53, wherein 
said control signal inputs of said first and second multiplexers are coupled to internal logic, Said 
internal logic arranged to switch said remap multiplexer between said first and second states. 

56. (Previously Presented) An integrated circuit memory chip according to claim 55. wherein 
said internal logic comprises a mode register. 

57. (Previously Presented) An integrated circuit memory chip comprising: 

a circuit package; 

a plurality of pins extending from said circuit package; 
an memory circuit internal to said circuit package; 
a plurality of pin assignments coupled to said memory circuit; and, 
a remap multiplexer contained within said circuit package of said integrated circuit 
mem or y chip , said remap multiplexer coupling said plurality of pins to said plurality of internal 
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pin assignments, and comprising a control inpuu wherein control signal is switchable from a 
first sate where said remap multiplexer couples said plurality of pins lo said internal pin 
assignments, to a second .slate where said remap multiplexer routes at least one of said pins to a 
different one of said internal pin assignments. 

58. {Currently amended) A memory module comprising: 
a substrate; 

at least one memory chip mounted on said substrate defining a first memory bank, each 
said £t least one memory chip comprising: 

a circuit package within said mem o ry chip : 

a plurality of pins extending from said circuit package; 

an memory circuit internal to said circuit package; 

a plurality of pin assignments coupled to said memory circuit; and, 

a remap multiplexer contained within said circuit package of said memo ry chin, 
said remap multiplexer coupling said plurality of pins to said plurality of internal pin 
assignments, and comprising a control input, wherein said control signal is switchahlc 
from a first state where said remap multiplexer couples said plurality of pins to said 
internal pin assignments* to a second state where said remap multiplexer routes at least 
one of said pins to a different one of said internal pin assignments; 
at least one additional memory chip substantially identical to said at least one memory 
chip mounted on said substrate defining a second memory bank, said additional memory chip 
comprising: 

a circuit package wilhin said at least one add iti onal memory chip; 

a plurality of pins extending from said circuit package; 

an memory circuit internal to said circuit package; 

a plurality of pin assignments coupled to said memory circuit; and, 

a remap multiplexer contained within said circuit nackauc of said at least one 
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ad ditional m e mory chin , said remap multiplexer coupling said plurality of pins to said 
plurality of internal pin assignments, nnd comprising 3 control input, wherein .said control 
signal input is switchable from a first stale where said remap multiplexer couples said 
plurality of pins to said internal pin assignments, to a second state where said remap 
multiplexer routes at least one of said pius to a different one of said internal pin 
assignments, wherein said pi n assignments of said firs t memory ba nk and said_pm 
assignme nts of said second memor y ba nk have internal assiu nmc nls for like fu nctions; 
a plurality of pads mounted along one edge of said substrate; and, 
a plurality of circuit traces, each circuit trace coupling one pad to said first and second 
memory hanks. 

59. (Original) A memory module according to claim 58, wherein said substrate further 
comprises a first major surface and a second major surface, said first memory bank mounted to 
said first major surface of said substrate, and said second memory hank mounted to said second 
major surface of said substrate. 

60. (Original) A memory module according to claim 59, wherein said first and second memory 
hank;* comprise the identical number and configuration of memory chips, and said memory chips 
mounted on said second major surface of said substrate align in register with said memory chips 
mounted on said first major surface. 

61 . (Original) A memory module according to claim 60, wherein said substrate further 
comprises a plurality oT vias, each of said vias adjacent to. and coupling a select one of said 
plurality of pins on said memory chips on said llrst major surface to a select one of said plurality 
of pi is on said memory chips on said second major surface. 

62. i Previously Presented) A memory module according to claim 61 , wherein: 
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each said memory chip comprises a plurality of address pins arranged bilaterally 
symmetrical; 

each of said plurality of address pias is associated with a respective one of a plurality of 
inlcrr al address pin assignments; and, 

said plurality of vias positioned on said substrate such that each via is adjacent to. and 
couples a select one of said plurality of address pins comprising a first pin'assignmcnl and 
positioned on said firs! major surface, to a select one of said plurality of address pins comprising 
a second pin assignment different from said first pin assignment, and located on said second 
majo- surface, to a respective one of said plurality of circuit traces, and wherein said remap 
multiplexers in said first bank are switched to said first state, and said remap multiplexers in said 
second bank arc switched to said second state. 

63. (Previously Presented) A memory module according to claim 61 . wherein: 

each said memory chip comprises it plurality of command pins arranged bilaterally 
symnetrical; 

each of said plurality of command pins associated with a respective one of si plurality of 
internal control pin assignments; and, 

said plurality of vias are arranged on said substrate such that each via is adjacent to, and 
couples a select one of said plurality of command pins comprising a first pin assignment and 
positioned on said first major surface, to a select one of said plurality of command pins 
comprising a second pin assignment different from said iitst pin assignment, and located on said 
second major surface, to a respective one of said plurality of circuit truces, and wherein said 
reinf p multiplexers in said first hank arc switched to said first stale, and said remap multiplexers 
in said second bank are switched lo said second slate. 

64. T4ew) An integrated circuit memory chip comprising: 

a circuit package; 
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a first multiplexer contained within a memory controller of said circuit package said llrsl 
multiplexer comprising a first input, a second input, a control signal input, and an output; 

a second multiplexer contained within a memory controller of said circuit package said 
secon:l multiplexer comprising a first input, a second input, a control signal input, and an output; 

a first pin extending from said circuit package and coupled to said first input of said first 
multiplexer and said second input of said second multiplexer; 

a second pin extending from said circuit package and coupled to said second input of said 
first Multiplexer and said first input of said second multiplexer; 

a first pin assignment coupled to said output of said first multiplexer; 

a second pin assignment coupled to said output of said second multiplexer; and 7 

a circuit coupled to said first ;uid second pin assignments., wherein said first and second 
multiplexers are switchahle between a first slate wherein each said first and second multiplexers 
connect said first input to said output, and a second state wherein each said first and second 
multiplexers connect said second input to said output. 

65. (New) An integrated circuit memory chip comprising: 
a circuit package; 

a circuit contained within said circuit package; 

a plurality of pins extending from said circuit package; and, 

a remap multiplexer contained within a memory controller of said circuit package, said 
remap multiplexer comprising: 

a first multiplexer comprising a first input, a second input, a control signal input, 
and an output, said first input coupling to a first one of said pins and said second input 
coupled to a second one of said pins; 

a second multiplexer comprising a first input, a second input, a control signal 
input, and an output, said first input coupled to said second one of said pins and said 
second input coupled to said first one of said pins; 
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a first pin assignment coupling said output of said first multiplexer lo said circuit; 

and. 

a second pin assignment coupling said output of said second multiplexer lo said 
circuit, wherein said remap multiplexer is switehable between a first state wherein each 
said first and second multiplexers connect said first input to said output, and u second 
state wherein each said first and second multiplexers connect said second input ro said 
output. 

66. (New) An integrated circuit memory chip comprising: 
a circuit package; 

a plurality of pins extending from said circuit package; 

an memory circuit internal lo said circuit package; 

a plurality of pin assignments coupled lo said memory circuit; and, 

a remap multiplexer contained within said memory cireuit of said circuit package, said 
remap multiplexer coupling said plurality of pins to said plurality of internal pin assignments., 
and comprising a control input, wherein said control signal is switehable from a first state where 
said emap multiplexer couples said plurality of pins to said internal pin assignments, to a second 
state where said remap multiplexer routes at least one of said pins to a different one of said 
inter tal pin assignments. 
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